The synthesis and crystal structures of 2-(4-fluorophenyl)-3-phenyl-2,3-dihydro-4H-pyrido[3,2-e][1,3]thiazin-4-one toluene hemisolvate (1), C 19 H 13 FN 2 OSÁ-0.5C 7 H 8 , and 2-(4-nitrophenyl)-3-phenyl-2,3-dihydro-4H-pyrido[3,2-e][1,3]thiazin-4-one isopropanol 0.25-solvate 0.0625-hydrate (2), C 19 H 13 N 3 O 3 SÁ-0.25C 3 H 7 OÁ0.0625H 2 O, are reported. Both are racemic mixtures (centrosymmetric crystal structures) of the individual compounds and incorporate solvent molecules in their structures. Compound 2 has four thiazine molecules in the asymmetric unit. All the thiazine rings in this study show an envelope pucker, with the C atom bearing the substituted phenyl ring displaced from the other atoms. The phenyl and aryl rings in each of the molecules are roughly orthogonal to each other, with dihedral angles of about 75 . The extended structures of 1 and 2 are consolidated by C-HÁ Á ÁO and C-HÁ Á ÁN(), as well as T-type (C-HÁ Á Á) interactions. Parallel aromatic ring interactions (stacking) are observed only in 2.
The synthesis and crystal structures of 2-(4-fluorophenyl)-3-phenyl-2,3-dihydro-4H-pyrido[3,2-e] [1, 3] thiazin-4-one toluene hemisolvate (1), C 19 H 13 FN 2 OSÁ-0.5C 7 H 8 , and 2-(4-nitrophenyl)-3-phenyl-2,3-dihydro-4H-pyrido[3,2-e][1,3]thiazin-4-one isopropanol 0.25-solvate 0.0625-hydrate (2), C 19 H 13 N 3 O 3 SÁ-0.25C 3 H 7 OÁ0.0625H 2 O, are reported. Both are racemic mixtures (centrosymmetric crystal structures) of the individual compounds and incorporate solvent molecules in their structures. Compound 2 has four thiazine molecules in the asymmetric unit. All the thiazine rings in this study show an envelope pucker, with the C atom bearing the substituted phenyl ring displaced from the other atoms. The phenyl and aryl rings in each of the molecules are roughly orthogonal to each other, with dihedral angles of about 75 . The extended structures of 1 and 2 are consolidated by C-HÁ Á ÁO and C-HÁ Á ÁN(), as well as T-type (C-HÁ Á Á) interactions. Parallel aromatic ring interactions (stacking) are observed only in 2.
Chemical context
Compounds with a 2,3-dihydro-4H-pyrido[3,2-e] [1, 3] thiazin-4one scaffold have shown anticancer (Arya et al., 2014) , antibacterial (Shreedhara et al., 2017) , and glycosidase inhibitory (Li et al., 2012) bioactivity. These compounds feature a pyridine ring fused to a thiazine ring. Previously, we reported the synthesis and structure of 2,3-diphenyl-2,3-dihydro-4Hpyrido[3,2-e] [1, 3] thiazin-4-one (Yennawar et al., 2014) . Herein, we report the syntheses and structures of two solvated analogs containing a substituent on the C-phenyl ring: 2-(4fluorophenyl)-3-phenyl-2,3-dihydro-4H-pyrido[3,2-e][1,3]thiazin-4-one as a toluene hemisolvate, 1, and 2-(4-nitrophenyl)-3-phenyl-2,3-dihydro-4H-pyrido[3,2-e] [1, 3] thiazin-4-one as a mixed propanol-water solvate, 2. ISSN 2056-9890 
Structural commentary
The asymmetric unit of 1 (Fig. 1) comprises the title molecule along with the solvent molecule (toluene) straddling an inversion center. The 1,3-thiazine ring is in an envelope pucker conformation according to the puckering parameters [Q = 0.6016 (16) Å , = 115.35 (16) , and ' = 220.50 (18) ] calculated by PLATON (Spek, 2009) , with atom C1 displaced from the other atoms. The phenyl rings on the 2 and 3 positions of the thiazine ring are close to orthogonal, forming a dihedral angle of 77.65 (10) ; their dihedral angles with respect to the N2 pyridine ring are 81.45 (11) and 79.22 (9) , respectively. Atom C1 is a stereogenic center; in the arbitrarily chosen asymmetric unit, it has an S configuration, but crystal symmetry generates a racemic mixture.
In 2, the configurations of the stereogenic centers in the four arbitrarily chosen independent thiazine molecules A, B, C, and D (Fig. 2) are R at C1 and C39, and S at C20 and C58. A solvent molecule of 2-propanol and a water molecule with partial (0.25) occupancy complete the asymmetric unit. The puckering of the thiazine ring in each case is an envelope (Q $ 55 Å , $ 65 , and ' $ 41 , considering chirality tranformations), which is very similar to that in 1. The four molecules within this structure are all very similar in their threedimensional dispositions, as can be seen in the overlay figure  (Fig. 3 ). For the X (pyridine C3-C7/N2), Y (phenyl C8-C13), and Z (para-nitrophenyl C14-C19) rings in molecule A, the X/Y, X/Z, and Y/Z dihedral angles are 70.52 (16), 87.25 (14) , and 89.09 (16) , respectively. Equivalent data for molecule B are 83.73 (16), 86.23 (14) and 77.44 (16) , respectively; for molecule C are 65.92 (17), 85.94 (14) , and 85.84 (17) , respectively; for molecule D are 85. 84 (18), 82.77 (14) , and The asymmetric unit of 2 with solvent 2-propanol and water (0.25 occupancy) molecules. The displacement ellipsoids are drawn at the 50% probability level.
Figure 3
Overlay image for two pairs of enantiomers in the asymmetric unit of 2, showing the overall structural similarity. Table 1 Hydrogen-bond geometry (Å , ) for 1. Symmetry codes: (i) Àx; Ày þ 2; Àz þ 1; (ii) Àx þ 1; y À 1 2 ; Àz þ 3 2 .
Figure 1
The asymmetric unit of 1 with the solvent toluene molecule straddling the inversion center. The displacement ellipsoids are drawn at the 50% probability level.
77.72 (18) , respectively. The superimposition of the structures of 1 and 2 ( Fig. 4 ) also shows very little discrepancy.
Supramolecular features
The asymmetric unit of 1 has the chiral C atom (C1) participating in a C-HÁ Á Á-type interaction with the toluene ring [C-HÁ Á Á = 3.735 (3) Å , 142 ]. The O atom on the fused thiazine ring system accepts a C-HÁ Á ÁO hydrogen bond from a symmetry-related pyridine ring in a parallel-reciprocal fashion (Table 1 and Fig. 5) . Some other weak C-HÁ Á Á interactions may help to consolidate the structure. The aryl and pyridyl rings of symmetry-related molecules exhibit a T-type interaction. Noparallel stacking is observed in this structure.
Within the asymmetric unit of 2 the '3-phenyl rings' of neighboring enantiomeric molecules (two pairs) exhibit a parallel stacking interaction. One of the four phenyl rings participates in a C-HÁ Á ÁO-type interaction with the partially occupied water O atom ( Table 2) . The chiral C atom of molecule A participates in a C-HÁ Á ÁO hydrogen bond with the O atom of the solvent 2-propanol molecule. The extended packing ( Fig. 6 ) shows neighboring molecules interacting via parallel stacking interactions between the phenyl rings, as well as between the aryl and pyridyl rings. The T-type ring interactions are also observed between the phenyl and aryl rings, as well as between the pyridyl rings of neighboring molecules. Packing diagram for 1, showing the C-HÁ Á ÁN() and C-HÁ Á ÁO 'reciprocal-pair' of hydrogen bonds. Symmetry codes: (i) x; y; z À 1; (ii) Àx þ 1; Ày þ 1; Àz þ 1; (iii) x; y; z þ 1; (iv) Àx; Ày; Àz þ 1; (v) Àx; Ày þ 1; Àz þ 1; (vi) x; y À 1; z; (vii) Àx þ 1; Ày; Àz þ 1.
Figure 4
Overlay image showing the similarity of the structures of 1 and 2.
Figure 6
Packing diagram for 2, showing the aromatic ring stacking interactions along with the C-HÁ Á ÁN() and C-HÁ Á ÁO hydrogen bonds.
Database survey
Along with the previously mentioned structure (Yennawar et al., 2014) , we have published a structure of the sulfoxide derivative (Yennawar et al. 2017) . No other similar structures were found.
Synthesis and crystallization
For the preparation of 2-(4-fluorophenyl)-3-phenyl-2,3-dihydro-4H-pyrido[3,2-e][1,3]thiazin-4-one (1), a two-necked 25 ml round-bottomed flask was oven-dried, cooled under N 2 , and a stir bar was added. The flask was charged with aniline (0.559 g, 6 mmol) and 4-fluorobenzaldehyde (0.744 g, 6 mmol), and stirred for 5 min. Thionicotinic acid (0.931 g, 6 mmol) and 2-methyltetrahydrofuran (2.3 ml) were added. Pyridine (1.95 ml, 24 mmol) was added and, finally, 2,4,6tripropyl-1,3,5,2,4,6-trioxatriphosphorinane-2,4,6-trioxide (T3P) in 2-methyltetrahydrofuran (50 wt%; 7.3 ml, 12 mmol) was added. The reaction was stirred at room temperature, followed by thin-layer chromatography (TLC), and then poured into a separatory funnel with dichloromethane (20 ml). The mixture was washed with water (10 ml). The aqueous fraction was then extracted twice with dichloromethane (10 ml each). The organics were combined and washed with saturated sodium bicarbonate (10 ml) and then saturated sodium chloride (10 ml). The organic fraction was dried over sodium sulfate and concentrated under vacuum to give a crude mixture, which was chromatographed on 30 g flash silica gel with mixtures of ethyl acetate and hexanes (30 to 70% ethyl acetate) to give a solid. Recrystallization from a solvent mixture of toluene and hexanes gave colorless crystals of 1 (yield 0.5705 g, 28%; m.p. 127.2-127.4 C). 2-(4-nitrophenyl)-3-phenyl-2,3-dihydro-4H-pyrido[3,2-e][1,3]thiazin-4-one (2) was prepared by the same method with 1-(4nitrophenyl)-N-phenylmethanimine (1.35 g, 6 mmol) replacing aniline and 4-fluorobenzaldehyde. The crude solid after the extractive workup was recrystallized from a 2-propanol solution to give colorless crystals of 2 (yield 1.3581 g, 62%; m.p. 119-121 C).
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 3 . H atoms were positioned geometrically (C-H = 0.93-0.98 Å and O-H = 0.82 Å ) and refined using a riding model, with U iso (H) = 1.2 or 1.5U eq (C,O). Computer programs: SMART (Bruker, 2001) , SAINT (Bruker, 2001) , SHELXS (Sheldrick, 2008) , SHELXL2018 (Sheldrick, 2015) and OLEX2 (Dolomanov et al., 2009 ).
2-(4-Fluorophenyl)-3-phenyl-2,3-dihydro-4H-pyrido[3,2-e][1,3]thiazin-4-one toluene hemisolvate (1)
Crystal data 
where P = (F o 2 + 2F c 2 )/3 (Δ/σ) max < 0.001 Δρ max = 0.27 e Å −3 Δρ min = −0.22 e Å −3
Special details
Experimental. The data collection nominally covered a full sphere of reciprocal space by a combination of 4 sets of ω scans each set at different φ and/or 2θ angles and each scan (10 s exposure) covering -0.300° degrees in ω. The crystal to detector distance was 5.82 cm. Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x 0.0547 (9) 0.0457 (9) 0.0540 (9) 0.0081 (7) 0.0255 (7) 0.0040 (7) C4 0.0544 (9) 0.0493 (10) 0.0654 (10) −0.0003 (7) 0.0305 (8) (6) Geometric parameters (Å, º)
114.11 (13) C14-C15-H15 120.0 N1-C1-S1 110.74 (12) C14-C15-C16 119.9 (2) S1-C1-H1 106.4 C16-C15-H15 120.0 (17) C17-C18-C19 120.4 (2) N2-C4-S1 114.95 (14) C19
118.65 (19) C1G-C1F-H1F 119.9 C13-C12-H12 120.7 C1B-C1G-H1G 119.5 C8-C13-H13 119.5 C1F-C1G-C1B 121.1 C12-C13-C8 121.02 (18) C1F-C1G-H1G 119.5 C12-C13-H13 119.5 
Hydrogen-bond geometry (Å, º) where P = (F o 2 + 2F c 2 )/3 (Δ/σ) max = 0.002 Δρ max = 0.28 e Å −3 Δρ min = −0.27 e Å −3
Special details
Experimental. The data collection nominally covered a full sphere of reciprocal space by a combination of 4 sets of ω scans each set at different φ and/or 2θ angles and each scan (10 s exposure) covering -0.300° degrees in ω. The crystal to detector distance was 5.82 cm. Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq Occ. (<1) S1 0.29218 (6) 0.03290 (5) C4-S1-C1 97.70 (12) N8-C42-S3 114.8 (2) C2-N1-C1 122.3 (2) N8-C42-C41 123.8 (3) C2-N1-C8 119.9 (2) C41-C42-S3 121.4 (2) C8-N1-C1 117.4 (2) N8-C43-H43 117.8 C5-N2-C4 117.3 (2) N8-C43-C44 124.3 (3) O2-N3-C17 118.0 (3) C44-C43-H43 117.8 O3-N3-O2 123.6 (3) C43-C44-H44 120.5 O3-N3-C17 118.4 (3) C43-C44-C45 119.0 (3) S1-C1-H1 105.8 C45-C44-H44 120.5 N1-C1-S1 112.14 (18) C41-C45-H45 120.6 N1-C1-H1 105.8 C44-C45-C41 118.9 (3) N1-C1-C14 115.6 (2) C44-C45-H45 120.6 C14-C1-S1 110.95 ( (13) N11-C61-S4 114.7 (2) C21-N4-C20 121.7 (2) N11-C61-C60 123.8 (3) C21-N4-C27 119.5 (2) C60-C61-S4 121.4 (2) C27-N4-C20 118.6 (2) N11-C62-H62 117.9 C24-N5-C23 117.0 (3) N11-C62-C63 124.3 (3) O5-N6-C36 118.2 (3) C63-C62-H62 117.9 O6-N6-O5 124.1 (3) C62-C63-H63 120.9 O6-N6-C36 117.7 (3) C62-C63-C64 118.2 (3) S2-C20-H20 105.9 C64-C63-H63 120.9 N4-C20-S2 112.10 (19) C60-C64-H64 120.3 N4-C20-H20 105.9 C63-C64-C60 119.4 (3) N4-C20-C33 115.2 (2) C63-C64-H64 120.3 C33-C20-S2 111.0 (2) C66-C65-N10 119.1 (3) C33-C20-H20 105.9 C70-C65-N10 120.2 (3) O4-C21-N4 121.1 (3) C70-C65-C66 120.7 (3) O4-C21-C22 120.7 (2) C65-C66-H66 120.4 N4-C21-C22 118.2 (2) C67-C66-C65 119.3 (4) C23-C22-C21 123.7 (3) C67-C66-H66 120.4 C26-C22-C21 119.2 (2) C66-C67-H67 119.9 C26-C22-C23 116.7 (3) C68-C67-C66 120.2 (4) N5-C23-S2 114.6 (2) C68-C67-H67 119.9 N5-C23-C22 123.7 (3) C67-C68-H68 119.9 C22-C23-S2 121.6 (2) C69-C68-C67 120.2 (4) N5-C24-H24 118.0 C69-C68-H68 119.9 N5-C24-C25 124.0 (3) C68-C69-H69 119.6 C25-C24-H24 118.0 C68-C69-C70 120.8 (4) C24-C25-H25 120.8 C70-C69-H69 119.6 C24-C25-C26 118.3 (3) C65-C70-C69 118.9 (3) C26-C25-H25 120.8 C65-C70-H70 120.6 C22-C26-H26 120.0 C69-C70-H70 120.6 C25-C26-C22 120.0 (3) C72-C71-C58 123.0 (2) C25-C26-H26 120.0 C72-C71-C76 118.4 (3) C28-C27-N4 119.6 (3) C76-C71-C58 118.6 (2) C28-C27-C32 119.9 (3) C71-C72-H72 119.5 C32-C27-N4 120.5 (3) C73-C72-C71 120.9 (3) C27-C28-H28 120.3 C73-C72-H72 119.5 C29-C28-C27 119.4 (4) C72-C73-H73 120.6 C29-C28-H28 120.3 C74-C73-C72 118.9 (3) C28-C29-H29 119.7 C74-C73-H73 120.6 C30-C29-C28 120.6 (4) C73-C74-N12 119.8 (3) C30-C29-H29 119.7 C73-C74-C75 121.8 (3) C29-C30-H30 119.9 C75-C74-N12 118.4 (3) C31-C30-C29 120.2 (4) C74-C75-H75 120.6
Hydrogen-bond geometry (Å, º) 
